Background We compared the incidence and prevalence of multiple sclerosis (MS) between First Nations (FN) and non-FN populations in Manitoba.
The incidence and prevalence of multiple sclerosis (MS) vary worldwide. [1] [2] [3] Within regions, the risk of MS varies across racial and ethnic groups. For example, the risk of MS is substantially lower in indigenous populations in Norway and New Zealand than in the general population. 4, 5 However, a systematic review of the incidence and prevalence of MS in the Americas noted that few published studies reported findings according to racial or ethnic group. 1 In particular, little is known about the risk of MS among Canadian indigenous populations.
In 2001, one study estimated the period prevalence of MS in the Manitoba First Nations (FN) population to be 56.6 per 100,000 persons over age 10 years based on cases identified through the province's 2 tertiary care centers. 6 Subsequently, a study from Alberta, Canada, suggested that the prevalence of MS in the FN population was lower than in the general population, but rose faster between 1994 and 2002 than in the general population. 7 Current population-based estimates of the prevalence of MS in the FN population are lacking, but are needed to plan health services. Therefore, we compared the incidence and prevalence of MS between the FN and non-FN population in Manitoba. We hypothesized that although the incidence and prevalence of MS would be lower in the FN population than in the non-FN population, that they would be relatively high compared to other world regions, reflecting Canada's position as a highrisk region for MS. 8 
Methods
We conducted this study in the Canadian province of Manitoba using administrative data. Manitoba is located at 53.76°N and 98.81°W, with a stable population of nearly 1.3 million persons.
Administrative data Manitoba Health delivers publicly funded health care to over 98% of the population, and maintains electronic databases related to health service delivery. For this study, we accessed de-identified versions of the health insurance registry, hospital discharge abstract database, medical services database, and Drug Program Information Network (DPIN) database. These databases are linkable using a unique personal health identification number, which is attached to all submitted health services claims.
The health insurance registry captures all individuals registered with Manitoba Health and provided information regarding dates of birth and death, sex, region of residence (postal code), and dates of insurance coverage. Hospital claims include up to 25 discharge diagnoses, coded using the ICD-9 or ICD-10 system depending on the year, as well as the dates of admission and discharge. The medical services database captures physician claims for inpatient and outpatient visits and diagnostic tests. Each claim includes the ICD-9-CM code for one physician-assigned diagnosis, as well as a tariff code for the type of service and the date of service. The DPIN database is a point of sale system that captures all prescriptions dispensed in community pharmacies including the drug identification number and date of dispensation.
Standard protocols, approvals, and consents
We obtained approval to access these databases from the Health Information Privacy Committee. The Health Research Ethics Board at the University of Manitoba approved the study, as did the Health Information Research Governance Committee, now at the First Nations Health and Social Secretariat of Manitoba, established in 2013 by the Assembly of Manitoba Chiefs, the regional organization of FN leaders in Manitoba.
First Nations
The Canadian indigenous population comprises several groups, including the Metis, Inuit, and FN. In Manitoba, these groups account for 17% of the population. 9 The FN populations in Manitoba include 5 language and cultural groups including Cree, Ojibway, Oji-cree, Dene, and Dakota. Administrative data include a Municipality of Registration field identifying individuals as FN if they have registered as such, as designated under the Indian Act of Canada, and we used this field to classify persons identified as having MS according to our case definition as FN or non-FN.
Multiple sclerosis
We have previously developed and tested administrative case definitions for MS in Manitoba, 10 then refined them in Nova Scotia. 11 We had previously shown that the year of diagnosis based on administrative data agreed within 3 years of diagnosis based on medical records in 74.2% of cases. 10 The first case definition for MS was designed to be sensitive and required ≥3 claims ever, where eligible claims had an ICD-9/ ICD-10 code for MS (340/G35) or include a prescription for an MS-specific disease-modifying therapy. This was the primary case definition for the present study as a more sensitive definition is most relevant for planning health services (referred to as definition 1). A more specific definition required ≥3 claims for individuals with ≤3 years of data and ≥7 hospital or physician claims for individuals with >3 years of data (definition 2).
We also conducted complementary analyses using alternative case definitions to allow comparisons of our findings with those of other initiatives. We used the proposed definition for MS for the Canadian Chronic Disease Surveillance System, Manitoba Health delivers publicly funded health care to over 98% of the population, and maintains electronic databases related to health service delivery.
which requires ≥1 hospital or ≥5 physician claims for MS in 2 years, and has a positive predictive value of 86% in a primary care population (definition 3). 12 Incidence and prevalence After identifying all persons with MS who met the case definition of interest at any point during the study period, we identified the first health claim for demyelinating disease (ICD-9/ICD-10 codes: MS [ Due to the small number of incident cases in the FN population over the study period, we calculated the average annual incidence rate over the period 1989 to 2011 rather than annual incidence. We calculated annual prevalence using the mid-year population figure from the Manitoba Health Insurance Registry as the denominators. We calculated 95% confidence intervals (CIs) for the incidence and prevalence estimates using a Poisson distribution. We age-standardized the prevalence estimates to the 2011 Canadian population using the direct method. We compared the prevalence between the FN and non-FN populations by including FN population (yes vs no) in the negative binomial regression models of age-adjusted prevalence. To determine if the temporal trends differed between the FN and non-FN populations, we included an interaction term between population and year.
Comparing study populations
We compared the characteristics of the FN and non-FN populations at the index date with respect to demographic characteristics including sex, age at the index date, and urban vs rural region of residence using χ 2 tests and Student t test. We also compared the populations with respect to comorbidity status at the index date. To determine comorbidity status, we selected comorbidities that could be accurately identified using administrative case definitions in the MS population, [13] [14] [15] [16] and were common at the time of MS diagnosis (table e-1, http://links.lww.com/CPJ/A3). These comorbidities were hypertension, diabetes, hyperlipidemia, heart disease, chronic lung disease, depression, and anxiety. 17 We did not include comorbidities such as epilepsy or inflammatory bowel disease, which were expected to affect less than 5% of the population at MS diagnosis due to the small size of the FN population and consequent privacy concerns. Statistical analyses were conducted using SAS version 9.4 (SAS Institute Inc., Cary, NC). Although the absolute incidence rates differed slightly for the other case definitions, the associations between sexes and between FN and non-FN populations were similar (data not shown).
Results

Study populations
Prevalence Table 2 shows the age-specific prevalence of MS in 2010 in the FN population as compared to the general population of MS of Manitoba. In both populations, the peak age-specific prevalence was at age 55 years and older, followed by age 35-54 years. In a negative binomial model adjusting for year, the prevalence of MS was 58% lower in the FN population than in the non-FN population (prevalence ratio [PR] 0.42; 95% CI 0.39-0.45). In both populations, the prevalence was 4% higher each year (PR 1.037; 95% CI 1.032-1.041). We did not identify an interaction between year and population (χ 2 = 0.68, p = 0.41).
Discussion
Using population-based administrative data, we evaluated the incidence and prevalence of MS in the FN population in Manitoba over a more than 25-year period. The incidence and prevalence of MS in the FN population were twofold lower than in the non-FN population. Among individuals The incidence and prevalence of MS in the FN population were twofold lower than in the non-FN population.
with MS, those of FN background were less likely to live in urban settings, and more likely to have diabetes and chronic lung disease at the index date.
In 2010, we estimated the age-standardized prevalence of MS in the Manitoba FN population to be 188.5 per 100,000 population, while the average annual incidence was 8.15 per 100,000 population. Although this prevalence was twofold lower than that observed in the general population, this prevalence estimate is high from a global perspective. 8 In 2001, one study estimated the period prevalence of MS in the Manitoba FN population to be 56.6 per 100,000 persons over age 10 years based on cases identified through the province's 2 tertiary care centers. 6 That prior prevalence estimate is slightly lower than our estimate in the same year, but falls within the bounds of our estimate. A previous study in Alberta also used administrative data to estimate the prevalence of MS in the FN population. 7 The case definition used was at least 1 hospitalization or 2 physician visits for MS. In 2002, the prevalence was 99.9 per 100,000 among the FN population. This estimate is higher than we observed in the same year regardless of the case definition used, but regional variation in the incidence and prevalence of MS within Canada is recognized, 18 and this estimate would be expected to have higher sensitivity than our case definitions because of the smaller number of health care encounters required to meet the definition. The prevalence ratio between the FN and non-FN populations was similar to what we observed.
The reasons for the differences in incidence and prevalence of MS in these populations are unknown but may reflect differences in genetic or environmental factors or both. For example, alleles for HLA-DRB1*1501 are strongly associated with the risk of MS. In a pilot study, we previously described genetic differences between FN and non-FN populations with MS. Specifically, HLA-DRB1*1501 alleles were less common among FN persons with MS than among non-FN persons with MS, and HLA-DRB1*1602 alleles were more common. 19 Individuals of FN background often have lower socioeconomic status than those of non-FN background, and several studies have suggested that higher socioeconomic status may confer an increased risk of MS, although findings regarding this association have been inconsistent. 20 Diet, other health behaviors, housing conditions, exposure to infection, and vitamin D status may all differ between the FN and non-FN populations. [21] [22] [23] The incidence and prevalence of MS in other indigenous populations is lower than we observed, even in other world regions in which the prevalence of MS is considered to be high. In the United States Gulf War Veterans cohort, the incidence of MS was 3.1 per 100,000 in Native Americans. 24 In Norway, the prevalence of MS in the general population was 120.4 per 100,000 population in 1995, but no cases of MS were identified in the Sami population. 25 In New Zealand, a moderate prevalence region for MS, the agestandardized prevalence of MS in the general population in 2006 was 73.2 per 100,000 population. 5 In the Maori population, the age-standardized prevalence was 20.6 per 100,000 population, 3.6-fold lower.
Due to the relatively small number of incident cases in the FN population, we were unable to evaluate temporal trends in the incidence of MS in this population. Previous studies in Manitoba and other Canadian provinces using similar methods have suggested that the incidence of MS has been stable in the general population over the last 20 years. 10, 11, 26 However, studies in other jurisdictions have suggested that the incidence of MS may be rising in populations historically considered at lower risk of MS, such as the black population. Among members of Kaiser Permanente Southern California Health Plan from 2008 to 2010, the incidence of MS was higher in African American than among white participants. 27 Among military veteran cohorts in the United States, the risk of MS has risen over a 60-year period among black men, black women, and other race men as compared to white men. 24 The reasons for these temporal changes are unknown, but the timescale of the changes implicate differential environmental factors.
Characteristics of the FN and non-FN populations with MS differed, but this appears to reflect underlying general differences between the FN and non-FN populations in Manitoba. Nearly 60% of the Manitoba FN population lives on reserves, 28 accounting for the lower proportion of FN persons with MS living in urban settings. The prevalence of diabetes and chronic lung disease are well-recognized to be higher in the FN population than in the non-FN population. 29, 30 Given the reported adverse effects of diabetes and chronic lung disease on outcomes in MS such as progression of ambulatory and visual disability, [31] [32] [33] these findings suggest that the FN population with MS may be at increased risk of poor outcomes. In our prior study comparing characteristics of FN and non-FN persons with MS, the age at symptom onset was 2.5 years earlier among FN persons, and they were more likely to have motor symptoms at onset, although these differences were not statistically significant. 19 In another study, indigenous Canadians with MS more rapidly accumulated disability after onset than nonindigenous Canadians. 34 Members of other minority ethnic groups who develop MS, such as black patients, also have been reported to experience a more aggressive disease course. 35 These findings may partly reflect disparities in socioeconomic status, 36 health care access, 37 the burden of health behaviors, such as smoking, and in comorbidities 38 known to affect outcomes. 35 The rising prevalence of MS in populations potentially at risk for worse outcomes warrants thoughtful attention.
Although administrative data include a field indicating FN status, this field only captures persons of FN background who are registered or reside on FN reserved regions, slightly underrepresenting the number of Manitobans who are of FN ethnicity. 9 Therefore our findings are likely a conservative estimate of the prevalence of MS in this population. Administrative data are collected for the purpose of health system management rather than research and clinical care, therefore the diagnostic codes captured may be inaccurate. However, we used a case definition that was validated previously by medical records review. Further, our findings regarding the relative prevalence of MS in the FN population vs the general population were similar when we used alternative case definitions. Although some studies have suggested that the characteristics of MS occurring in the FN population differ from those in the general population, including a recent pilot study that we conducted comparing genetic factors across those populations, 19, 34 we were unable to compare the clinical characteristics of MS across populations in this study. This should be the subject of future study. We also lacked information regarding other ethnicities than FN status because this is not captured in administrative data.
The incidence and prevalence of MS are twofold lower in the Manitoba FN population than the non-FN population. Nonetheless, the prevalence of MS in FN Manitobans is higher than in other indigenous populations outside Canada. Given prior reports of more rapid disability progression among FN Canadians with MS, and the rising prevalence of MS in this population, clinicians and policymakers should direct attention to the needs of this population.
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